The murine voltage-dependent anion channel gene family. Conserved structure and function.
Voltage-dependent anion channels (VDACs) are pore-forming proteins found in the outer mitochondrial membrane of all eucaryotes. VDACs are the binding sites for several cytosolic enzymes, including the isoforms of hexokinase and glycerol kinase. VDACs have recently been shown to conduct ATP when in the open state, allowing bound kinases preferential access to mitochondrial ATP and providing a possible mechanism for the regulation of adenine nucleotide flux. Two human VDAC cDNAs have been described previously, and we recently reported the isolation of mouse VDAC1 and VDAC2 cDNAs, as well as a third novel VDAC cDNA, designated VDAC3. In this report we describe the structural organization of each mouse VDAC gene and demonstrate that, based on conserved exon/intron boundaries, the three VDAC isoforms belong to a single gene family. The 5'-flanking region of each VDAC gene was shown to have transcription promoter activity by transient expression in cultured cells. The promoter region of each VDAC isoform lacks a canonical TATA box, but all are G+C-rich, a characteristic of housekeeping gene promoters. To examine the conservation of VDAC function, each mouse VDAC was expressed in yeast lacking the endogenous VDAC gene. Both VDAC1 and VDAC2 are able to complement the phenotypic defect associated with the mutant yeast strain. VDAC3, however, is only able to partially complement the mutant phenotype, suggesting an alternative physiologic function for the VDAC3 protein.